Young adults with intellectual disability are keen users of social media. However, there is little understanding about how their skills and participation in social media might be leveraged to support further skills development. Employing a participatory approach through workshops with eleven participants and interviews with eight parents, we investigated what skills young adults desire and how they might be able to leverage their participation in YouTube and Facebook to develop these skills. We found that young adults want to develop social skills of such as playing sports or learning languages, but that leveraging social media participation to do this goes beyond their typical use, and requires both collaborative support and accessible design. Based on these findings, we propose and discuss a collaboration-in-the-loop framework that integrates support through personal networks and an accessible user interface design. We conclude with a reflection on designing to leverage participation, interests and competencies to support people with intellectual disability.
INTRODUCTION
An Intellectual Disability (ID), according to the American Association on Intellectual and Developmental Disabilities (AAIDD), is "a disability characterized by significant limitation in both intellectual functioning and in adaptive behavior, which covers a range of everyday social and practical skills, that originates before the age of 18" [14] . Although this definition, from a medical perspective, focuses on deficits in comparison to a norm, our approach focusses on participant abilities, competencies and interests, as this is the basis upon which successful participation can be built.
There is increasing advocacy for a greater, more meaningful and holistic participation and inclusion of people with ID in society [11] . Participation, in the context of this study, involves building meaningful relationships both interpersonally and in the community [27] , including accessing and using digital technology [22] . Most people with ID regard developing social and digital skills to be key goals, which contribute to their empowerment and wellbeing [2, 16, 21] . Thus, supporting the continuous development of social skills such as empathy and etiquette, together with digital participation skills such as online safety and netiquette, of people with ID is essential [3, 12] .
Recent studies show that social media use is common amongst people with ID, especially young adults [3, 9, 10, 13, 17, 26] . Key motivations for their social media participation includes entertainment and social connection. Young adults participation on content-rich social media sites such as YouTube and Facebook, is characterized by contentconsumption activities such as browsing readily available audiovisual content and communicating with networks [3, 17, 26] . Furthermore, the visual nature of many social media platforms suits the visual participation abilities of people with ID, making them more appealing than predominately text-based online platforms [28, 30] . Studies show that many young adults have also developed necessary competencies to connect with peers and maintain relationships through social media [3, 10, 9] .
In this paper, we explore how to leverage the social media participation interest and existing competencies of young adults, in contributing to the development of skills. We reflected on the fact that young adults are already participating in social media and investigated how their existing participation competencies could be leveraged and expanded beyond their current participation interests, to include skills development.
Employing a participatory approach, we interviewed eight parents and engaged eleven young adults through workshops over ten weeks. The findings show that leveraging social media for skills development offer potential, though it encompasses support and design requirements beyond young adults' existing participation and use skills. Continuous collaborative support needs and accessible design issues with the user interface and voice searching on YouTube exist. Based on these findings, we offer a reflective discussion on an enabling collaboration-in-the loop approach for leveraging social media to support skills development. The approach pairs a more accessible interface design, with more accessible voice and text searching, together with collaborative support from peers and proxies of young adults. We conclude by highlighting the opportunities that young adults' existing social media participation offers for supporting skills development, and advocate a shift of focus to harnessing and leveraging participation, interests and competencies in designing to empower people with ID.
RELATED WORK

Social & Digital Participation of People with ID
Developing social life skills such as empathy, social etiquette and social manners are essential for social inclusion and participation, a key ingredient for wellbeing [2] . However, people with ID continue to experience high levels of social isolation and exclusion [1, 5] . This makes it challenging for them to develop relationships outside of relatively small groups, mainly consisting of other people with disability, family members and support staff [4] . As such, developing skills for interpersonal and community participation is an important goal for most people with ID. Furthermore, as our world becomes more digitally connected, there is a shift into an era of information society that makes technology access and participation a necessity. Daily life activities such as connecting with friends, buying, or selling revolves around technology. Therefore, it is necessary to have access to technology and possess the digital skills required to participate. However, a digital divide of inequity in the access and use of Information Communication Technologies (ICTs), especially for people with a disability, still exists [7, 33, 31] . Amidst this divide that excludes people with ID, reference is made to their inability to develop, and the lack of requisite skills to engage socially and digitally [6, 51] . However, this view is socially constructed. Rather than the inability of people with ID to develop skills, broader barriers (i.e. societal, technological, economic and political barriers) and the lack of required support contributes more significantly to their skills development challenges and exclusion [23] . As such, exploring engaging approaches, such as leveraging their social media participation to develop their social and digital skills, is vital.
Supporting Skills Development of People with ID
Technologically, applications that help people with ID to learn and develop specific skills, such as social skills training, numeracy, or using money, have been designed [8, 20, 24] . These technologies employ accessible design techniques such as gestures [25] and gamification [7] for reinforcing and supporting skills learning. Similarly, Massive Open Online Courses (MOOCs) have also been explored to help skills training of people with ID. These large online platforms provide an opportunity for leveraging huge content and organized supervision for skills learning. MOOCs have been used to support the vocational skills training of people with ID [15, 29] . A key challenge, however, is curating the content and ensuring that people with ID have the skill sets to participate. Recently, much attention has been shifted to Virtual Reality (VR) and Augmented Reality (AR), as they offer great potential for practical skills learning by creating virtual environments within which people with ID can practice. AR and VR have been leveraged to support job and social skills training for people with developmental disabilities [14, 25] . While having potential, these technologies are still emerging, with related challenges for effective modelling of the virtual environments.
Although new technologies can contribute significantly to supporting skills learning and development, most require people with ID to develop new skills and competencies. Moreover, many of these technologies are designed from a deficit perspective, even though designs that leverage interests, existing skills, and strengths of people with ID are found to be more effective at enhancing technology usability and adoption [50, 52] . Therefore, with the significant participation interests and developed competencies of young adults in social media, it is worthwhile to explore and reflect on the opportunities that these technologies could offer in supporting their desired skills development.
Social Media Participation & People with ID
Some prior research has investigated the participation of young adults with ID in social media. Lazar et al. found that participants with Down syndrome used social media platforms such as Facebook and Instant Messenger mostly for communication and to keep connected with their networks [29] . In a related study that examined social media participation, young adults were found to actively participate in at least one of four popular social media sites (YouTube, Facebook, Instagram and SnapChat), mainly for entertainment, social connectedness and for fun [3] . Similarly, Chadwick and Fullwood [13] , Shpigelman and Gill [43] found that people with ID participated on Facebook and used it to maintain relationships, create a desired identity, and to communicate with networks.
Through their participation in social media, people with ID have developed fundamental competencies to effectively navigate, browse, post content, search, 'like' and add networks across social media platforms [3, 43] . Social media has been found to have potential to support and empower people with ID against the social and digital exclusion challenges that they face [13, 43] . Social media participation has also been linked with self-presentation and identity creation for people with ID, as they can present how they want others to perceive them through platforms [13] . However, issues of safety, privacy and netiquette in social media participation by people with ID have also been reported. Studies have indicated people with ID being bullied and exploited sexually and financially on social media [22] . Holmes and O'Loughlin, reported issues of netiquette, and found that participants in their research received sexually explicit content and messages from their networks [22] . Due to challenges people with ID may have in understanding online netiquette, they become vulnerable to risks of privacy and safety e.g. giving out personal details to strangers, or misunderstanding social media 'friends' as real friends that can be trusted [3, 18, 22] .
Social Media & Skills Development
Due to the potential of social media for content sharing and targeted user engagement, individuals and institutions are leveraging it beyond its traditional social connection benefits to engage their networks in a variety of activities. For example, social media has been leveraged to support professional and peer-to-peer skills training of members through participation in communities of practice (a group of people who share a common objective; either by profession, interests or craft [49] ), [32, 35] . The process of engaging social networks for skills development purposes improves the skills of participants and facilitates collaboration, relationship building and sharing [26, 35] . Similarly, in education and learning, the potential of supporting skills learning and teaching programs mediated through social media has been examined, from nursing colleges to elementary schools [9, 19, 36] . These studies generally concluded that Web 2.0 sociable technologies offered enormous potential for stimulating collaboration, discussion, on-demand content access and sharing across students.
It is evident from the above examples that social media have evolved beyond their traditional use roles since they emerged about a decade ago. Individuals, communities and institutions have adopted social media for various purposes, especially knowledge and skills development. The element of collaboration that social media platforms enable is fundamentally important for people with ID, as it promotes interpersonal relationships. However, though young adults are already participating in these platforms and have developed participation skills and competencies, research has not yet explored the opportunity to leverage these skills sets in supporting desired skills development.
APPROACH
We employed a participatory approach [20] to explore how young adults might leverage their social media participation to support skills development. We engaged participants through a series of collaborative technology workshops that they referred to as "TechShops" [4] . During the TechShops, participants searched YouTube for videos on topics of interest to develop further skills. TechShop activities included search query formation, discussions, role-playing the videos participants searched and watched, and completing take-home exercises with parents. Some of the videos discussed with participants during the TechShops were also shared on a closed Facebook group of which participants were members. Data for the study was collected through observational notes and short videos from the TechShop sessions, interviews and discussions with parents and support staff. A formal National ethical clearance was approved for the research.
Research Setting
The research was entirely conducted with a partner Disability Service Organization (DSO) that solely supports people with ID. The DSO offered structured support service plans such as developing goals of daily living, social life skills, career coaching and literacy for people with ID. Some of the support activities the DSO offer include community engagement:-where participants interact with the community by visiting and engaging in activities in public places such as the library, beaches or shopping centers. They also offer literacy programs where participants learn numeracy and communication. These sessions also support participants to develop skills in using money and understanding the value of money.
There is significant technology use in the DSO's programs. The DSO center activity rooms have Internet access and are equipped with computers, tablets, smart screens, projectors, 3D printers and VR systems. These technologies are used in supporting various skills learning programs in the center. For example, VR is used to support participants to learn how to take the train or drive, and interactive whiteboards are used along with YouTube to support programs such as Oz-sign language or using the Internet.
Participants
Participants comprised eleven young adults with ID (six males and five females aged 18-34 years) receiving services at the DSO. We also had interview discussions with eight parents and two support staff. Participants self-identified or were identified by support staff as having some interest or ability in using ICTs. Participants had varying abilities and skills. Some participants had limited verbal abilities, while others could effectively communicate. Most participants had limited reading and writing skills. A few participants could read and write simple sentences, while others could spell and identify their favorite words such as apple pie or onion rings. All participants were already participating on YouTube and sparingly on Facebook using their tablets and phones. Table  1 shows participants' favorite social media use.
Interviews with Participants Parents & Support Staff
We conducted interviews and discussions with eight parents of participants and two DSO support staff. The purpose of the interviews was to discuss and understand the skills that parents and support staff wanted young adults to develop. Through the interviews, we identified skills development topics that parents and support staff believed were important, comparing these with those that participants were interested in. In order to achieve the best chance that participants would be supported beyond the TechShops, we sought to begin with skills that both participants, parents and support staff were committed to. TechShops activities were structured around these topics. We also identified areas where the skills development interests of parents, support staff and participants diverged, and discussed the tensions and implications that could arise in such cases.
During the interviews, we asked parents about the skills they would like their adult children to develop. Some parents who could not attend the interview sessions sent short notes through participants, indicating the skills they wanted them to develop. For support workers, the discussions were focused around a pathway program called "Personal Relationships," which the DSO center ran with some participants. The topics of the program centered on developing and maintaining social relationships and ensuring safety. Support staff were interested in the TechShops' activities complementing and developing these skills further.
"TECHSHOPS" ACTIVITIES "TechShops" Structure
TechShops sessions contained up to eight participants, lasted one-and-a-half hours per session and were conducted twice weekly. Participants sat around a table with their iPad and tablets during the sessions, allowing interaction between them as shown in Figure 1 (b). A support staff member of the collaborating DSO was always present and offered facilitation support to researchers during the TechShops. We provided as much support to participants as needed throughout the TechShops sessions. Some participants also provided peer-support to their colleagues.
The TechShops sessions were structured around activities that involved using YouTube and Facebook to try to learn about topics of interest and develop new skills. This approach helped all concerned to develop an understanding of the processes, opportunities and challenges of learning from social media use. Key activities included: query formulation and searching for videos on TechShops topics; discussing video content, role-playing and adding videos to playlists; searching for videos on skills of personal interest within/outside of TechShops topics; take-home exercises, and posting videos on the Facebook group of which participants were members. Typical social media participation activities such as commenting, sharing, liking of content, were envisaged to occur with the TechShops videos that were posted on Facebook.
Notes were written on observations and enquiries from participants during the TechShop sessions to elicit what aspects they liked, could do easily and aspects that were challenging. Written notes and other observations made were usually discussed by researchers and support staff after each TechShop session. We also discussed with participants after three TechShop sessions to understand their initial thoughts about what they liked or did not like about the workshops, including the changes they wanted. Initial findings were also discussed with participants during these feedback sessions.
"TechShops" Topics
The topics for the TechShops' activities focused on conversational manners, etiquette and emotional expressions. People with ID expressed that they wanted help with social participation and making friends and parents and support staff also expressed key skills they felt were needed to help young people with ID to participate socially. To learn about conversational manners and etiquette from social media, participants viewed videos about conversations to engage with someone in an individual meeting for the first time, or conversations to have during dining times with family. We also focused on good manners such as empathy, gratitude and appreciation in conversational contexts. On emotional expressions, we focused on facial expressions that show happiness, disapproval, sadness, disgust and anger.
Searching & Adding Video Content to Playlist
Participants were presented a topic and requested to create search queries that they would use to search for videos that discussed the topic. This was to help us understand their search competencies, strategies and challenges in finding content on different subjects. Though most participants could search for their favorite videos, we wanted to understand how they would search for content on other topics. For example, on the subject of manners in conversations, participants were requested to create a search query that they (Figure 1 (c) shows a participant searching for videos that teach good manners in conversations). Participants made query suggestions and based on that we discussed effective search query formulation with them.
Excerpts of participants' search suggestions were projected on a large screen and in some instances, a whiteboard was used for the discussions as can be seen in Figure 1 (a) , where the keyword 'emotional expressions' was discussed. The discussions focused on having "keywords" and "prefixes" in search queries. Each participant ran the agreed search query, and chose their preferred video from the search results. Participants were requested to add their selected videos to a playlist as a participant in Figure 1 (e) demonstrates. During the initial stages of TechShops, when we created the shared YouTube account, participants were taught how to create a playlist. Following this, each participant created a playlist in their names and in which they archived their favorite videos.
Discussing & Role-Playing Video Content
Videos that participants added to their playlists were played using a projector to the rest of the group. Some participants preferred to watch their selected videos using headsets. Each participant was required to say what they learned from their videos and how the video developed their understanding of the topic on which it was based. We did this to ensure that participants understood the topic of discussion, to be able to take part in the role-play activities. This was also a mechanism that allowed participants to interact, comment on what others were saying on the topic and enable socialization in the context of TechShops.
For some topics, participants were requested to demonstrate some of the skills in the videos through role-playing. For example, participants took turns to role-play how they would converse and introduce themselves with someone they were meeting for the first time at a friend's birthday party. Also, for emotional expressions, participants role-played facial expression of anger, disapproval, surprise and happiness in turns as can be seen in Figure 1(d) . We also discussed the participants' response to empathetic scenarios. For example, we created a scenario such as: "Something bad just happened to your friend that makes him/her sad; what would you tell such a friend?" and participants discussed what they would say or do in such situations. This was to help participants retain the skills learnt; through traditional teaching approaches they were already familiar with.
Skills of Personal Interest & Take-Home Assignments
Once participants had developed an understanding of using YouTube to search for videos on topics of skills interests, we asked participants what skills they would like to learn personally. We told participants the skills should be something they are very interested in learning or an objective they would wish to accomplish. This was to develop an understanding and reflection on the convergence or divergence of topics of skills interest between parents, support staff and participants.
We also gave take-home assignments to participants. These assignments included using YouTube to learn about a topic (for example, using YouTube to learn about Anzac day or how to brush one's teeth). These assignments were printed on paper and explained to participants. Participants were asked to seek the help of a parent or sibling in completing the assignment and adding the videos to their YouTube playlists. This was to understand in a small way the nature of support we could expect from proxies. They were then called to discuss their answers during the TechShops.
Sharing Video Content on Facebook Group
The videos from the workshop sessions, and other disabilityfriendly videos on the TechShops' topics, were shared on a closed Facebook page. Five videos were shared over a few months on the Facebook group on manners, etiquette and facial expressions. The Facebook page consisted of a tenmember group, of which five were participants who used Facebook. Besides sharing the videos to make them available to participants who were sometimes absent, we wanted to learn how participants would engage with the videos on Facebook. For example, we wanted to know if participants would share the content on their personal Facebook walls or with specific networks.
DATA ANALYSIS
The data was analyzed, reflecting broadly on process and design issues observed during the TechShops sessions. The issues that were reflected upon were representative across participants. The analysis of the data started through debrief sessions we had after each workshop. In these sessions, researchers and support staff discussed the observations gathered and reflected over them. This allowed for reflexivity on the data and led to identifying emerging patterns from the observations. These emerging patterns were re-examined inductively referring to the notes of each TechShop session. Guided by the principles of thematic analysis, and using a grounded theory approach [15] , the notes from all the sessions were then synthesized and developed further into themes. The themes were then discussed by a larger group of research team members in the project and finalized as findings.
FINDINGS
The findings are summarized in a conceptual framework that characterizes the process of leveraging social media participation for skills development (Figure 2 ). The framework highlights the necessary collaboration, engagement and design support that young adults require in leveraging social media participation for both entertainment and skills development purposes.
Skills Development Interests
Young Adults Desire to Develop Social Skills
We observed that participants were excited using YouTube to develop other skills. All participants exhibited a desire to learn new participation skills such as using voice searching and creating playlists to enable them to use YouTube Participants wanted to further develop their existing skills and interests. Participants interested in learning more about swimming were already participating in the Special Olympics swimming tracks. Those who were interested in learning a foreign language were either planning a holiday to a country where the language is spoken, or had a celebrity they were "obsessed with" that spoke the language. They wanted to be able to communicate when they eventually visit the country or to be able to communicate with their loved celebrity when they meet. Participants were particularly interested in these self-chosen topics of their personal interests and keenly watched related videos.
Parents Desire for Young Adults to Develop Life Skills
Parents wanted their young adult children to develop skills in four broad life skills areas that would assist them towards independent living and safe use of technologies. Most suggested concrete skills such as cooking, cleaning their rooms, learning skills to use money and keeping their personal hygiene. "...as a parent you want them to be independent, So independence…in all sort of physical capacities such as cooking, cleaning and organizing their day to day activities-that's paramount," noted Parent 3. According to Parent 5: "Structuring the home and forming habits,…it can go from cleaning his teeth for 2.5 minutes every day to being able to cook for himself". Parent 6 corroborated parents desire for their children to develop independent skills saying "What we are aiming at is to eventually get him to be self-sufficient and he wants to work and to be a barista," while Parent 8 concluded saying "Perhaps [skills] to mathematically help him if he is out doing some shopping. Again because he is slow, people take advantage in not giving him change or the correct change and he probably won't be able to know."
Parents also wanted their children to develop an awareness of online safety and netiquette, given that they were all Internet users. Social media was a particular concern for parents. On this, Parent 4 had this to say: "...obviously [skills] around social media and Internet safety. Those sort of things, really understanding is important if they are going to be using it…and I thought even regular safety around the public, not just online" "It is a concern around anything on Internet access and that level of naivety around the dangers that can come with using the Internet and social media. Understanding issues about adverts on gambling and using data. I don't think he fully understands that" and affirmed by Parent 6:"[skills about] Safety in general on the Internet."
Some parents had stopped their children from participating on Facebook due to these concerns, yet some other parents 
Participation Competencies
Collaborative Participation Competencies
We observed that participants were engaged during the TechShops. For most participants, it was the first time they were engaging in YouTube for learning purposes. Participants actively participated in the role-play activities. They exhibited a high level of peer support and collaboration. Participants who were experts in aspects of the workshop activities such as querying supported those who had challenges. For example, participants who were good at spelling supported those who had difficulty in spelling their search queries. Similarly, participants who had forgotten how to add videos to their playlist were supported by peers beside them. In some of these peer support engagements, an element of empathy for each other could be observed among participants. For example, in one instance, a participant volunteered to support another participant who had challenges with spelling and using voice search by typing the search words on a small whiteboard for her colleague. Participants were also engaging and collaborative during role-play activities. They responded to their roles, showed their content to each other and requested help when needed.
Social Media Search Competencies
We observed that participants already had necessary skills, competencies and strategies in using YouTube. All participants understood the concept of searching, and easily identified the search bar to type their search queries. Participants had the fundamental skills of swiping and browsing through content on YouTube without difficulty. They could select, play, pause and skip videos without challenges. Most search query formulations were prefixed with; "How to...", "What is...", "Examples of..." For example, in searching to learn about emotional expressions, the search query a participant created read; "Examples of emotional expressions". Because we were using a shared YouTube account for TechShops, most search queries that were previously searched were auto-suggested during searching. Some participants made use of the auto-select feature during searching. A few participants who had reading skills selected videos based on a title.
Visual Search Competencies
Participants employed various visual associative strategies to choose videos from their queried results. Some participants selected videos by the timestamps on them, associating the length of a video to the amount of information it contains. This was corroborated by Participant 11, who, in an answer as to why he chose one video over the other noted: "This video is 8 minutes, and the other is 3minutes. I will learn more from the longer video". Other participants selected their videos by closely looking at how the cover image of the video portrayed or related to the search topic. This can be inferred from the remarks of Participant 2's response to why she chose a particular video about empathy and not any of the other videos from the search results: "I chose this because the photo shows someone crying and another trying to console him."
Other Related Competencies
Participants were very motivated to learn further participation skills for effective use of YouTube. For example, they were very interested in learning to use voice search and create playlists. Almost all the participants added their favorite YouTube videos to their playlists even though the TechShops did not include searching for those videos. Participants did not request any help with this probably because they could all spell and search for their favorite YouTube videos, which were mostly music videos of their favorite artists.
Challenges in Leveraging Social Media for Skills Development
Formulating Search Queries
A key challenge observed across participants was spelling. Most participants had difficulty in spelling search words even though they could always orally construct them. This made voice search a preferred alternative to searching with text when we introduced it to participants. However, voice searching also had its related challenges.
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Finding Learning Content through Voice Search
Though participants enjoyed the voice search feature as it supported them in overcoming their spelling and query formulation challenges, we observed some usability difficulties due to the way it is implemented. For participants who stuttered or were slow in speaking, the microphone listener terminated and started querying before they could finish speaking their search query. This made it difficult for most participants as they needed time to think about the next word during uttering their query. For others, the automatic speech recognition system could not recognize their words. These challenges resulted in feelings of frustration in using voice searching for some participants, while others became confused by query results.
Staying Focused
The User Interface (UI) of YouTube tended to include distractions, especially during searching and selecting results. Some participants, instead of focusing on typing or recording their search query, ended up randomly clicking different animated videos and getting lost in the process. Also, half of the participants had difficulty focusing on a specific video to watch. Instead, they endlessly scrolled through the automatically populated search results. These two issues affected the focus of some participants as they were either randomly clicking different graphical items on the UI or finding it difficult to focus on a few results and make a choice based on those results.
Engagement with Visual Learning Content
Generally, we observed during the TechShops sessions that participants were more engaged in videos that showed different visuals along with explanations. But they easily lost concentration and interest in videos that took the form of a lecture, (i.e. videos with a single speaker delivering a lecturelike explanation). The pace of some videos appeared too fast for participants to comprehend, with most of them repeating sections of videos. This served as a disincentive for focused engagement. Some participants showed the videos they were watching to friends during the TechShops sessions. Engagement with the content did not include participants reading comments nor taking notes. However, one participant wrote down her search query and what she learned from the video she watched.
Limited Sharing
Participants were interested in sharing their videos. Many participants did this simply by showing videos directly to other people on their devices. However, we noted that sharing videos through YouTube or on other social media sites was limited because it required accounts on YouTube or the other social media sites. Most participants used YouTube from their browsers and participants that used personal Android devices could not remember their login details.
Moreover, sharing in YouTube is dissimilar to sharing on other popular social media sites such as Facebook or Instagram with which most participants were familiar. For example, on Facebook, most participants are familiar with sharing network's posts on their walls by clicking a single "share" button. However, to share a video from YouTube with a friend on Facebook, one needs to click the share button on YouTube, get navigated out of YouTube into Facebook, then log in to share the video on their wall or tag specific friends. Alternatively, one has to copy the link of the video and share it on their Facebook wall or the wall of a friend. This is complicated due to the many steps involved, and differed from sharing on Facebook or Instagram, which is quite simple.
Sustaining Engagement within & outside "TechShops"
We observed that participants did not independently and continuously engage with YouTube in other skills learning activities outside of the TechShops. They, however, still used it for entertainment-related purposes, as captured from the history of activities on the shared YouTube account. Takehome assignments were completed by a few participants. Those who could not complete the assignments mostly cited the absence of their mothers to help them (the assignments requested support from a family member, even though most participants had the capacity to complete them independently). We also noted that we had to refresh skills such as using voice search and adding videos to the playlist, after a three-week break between two of the TechShops. Participants had started forgetting some of the skills that were learned in the course of TechShops. Some participants that had spelling challenges in formulating search queries did not use the voice search feature and indicated forgetting about the feature. Less than a quarter of participants remembered significant details of the skills they had learned from previous workshop videos when we asked them. However, participants reestablished these skills with very little refresher training.
Limited Activity on Facebook Group
We also observed that there was very limited activity and engagement with the TechShops videos that were posted on the shared Facebook group. Though all participants viewed the videos, there was only one comment, and less than half of the participants 'liked' the videos.
DISCUSSION
Towards a Collaboration-in-the-Loop approach to Skills Development of Young Adults on Social Media
The findings show that a two pronged approach is needed. First, social media interfaces can be designed to be easier to use, and second, continued social support is also needed to help young adults to persist in using and consolidating their social media skills within and outside of TechShops (e.g. supporting search query formulation, discussing what they experience and knowing how to use YouTube to find other skills interests). The nature of most learning disabilities is such that people with ID do need more time to learn and practice skills. Therefore, there is a need for continued collaboration from support staff and families, aided by a more accessible YouTube UI for them to effectively leverage their social media participation for skills development. Based Paper Session 3: Learning, Cognition, and Emotion ASSETS '19, October 28-30, 2019, Pittsburgh, PA, USA on these findings, we envision a collaboration-in-the-loop approach. The key idea of this approach involves complementing a more accessible social media design with practical and collaborative support that involves proxies and peers within and outside of TechShops. This will help address the support and engagement challenges identified for sustaining participation, applying skills and developing confidence to leverage social media for skills learning purposes effectively.
The level of engagement, interest in skills development and competencies that participants exhibited during the TechShops shows that we can do more with YouTube participation. Participants displayed fundamental competencies such as swiping, selecting, navigating, browsing and searching, among other skills on YouTube as corroborated by other studies [3, 29] . They showed engaging interests and competence in learning new tech skills, such as using voice searching and creating playlists. They also revealed their adaptability skills and abilities, revealing the strategies they employ to navigate their reading challenges by using the timestamps and cover images of videos to make choices of videos to watch. It is almost inevitable that for people with learning difficulties, more complex skills will not be quickly learned and could be forgotten easily. However, given that participants were engaged, had skills they are genuinely interested in developing, and have fundamental participation competencies in social media, exploring avenues to harness the possibilities and opportunities for skills development is essential.
The lack of engagement of participants beyond 'liking' the videos posted on the closed Facebook group requires further investigation. This observation conflicts with the findings of prior studies that identified 'liking' and 'sharing' posts from their networks as a common Facebook use practice [3, 43] . Nonetheless, the content consumption orientation of young adults and daily participation in social media such as YouTube offer the potential for leveraging them in support of skills development.
Developing a Collaborative Support
Supporting Engagement through Proxies & Peers
Support is integral to technology adoption by people with ID. The role of support and collaboration in introducing, learning and sustaining technology participation of people with ID has been highlighted significantly in previous research [12, 30, 38] . For people with ID, support in technology participation mostly comes from their proxies (support staff and family members). As noted in the findings of this study, participants did not independently engage in social media for any skills development related activity outside of the TechShops. This suggests that a more sustainable support mechanism is required at least until significant confidence is developed for independent participation. Also, the TechShops approach the study leveraged could be further developed to support engagement by building upon best interactions during sessions, exploring participant-led engagement and developing more engaging content to encourage and sustain independent participant engagement. Moreover, it is necessary to consider other forms of continuous support, perhaps through software-enabled applications similar to SocialMirror [23] , or AI bots to provide virtual and on-demand support from trusted networks when participants need help.
Deciding Skills Interests
There are possibilities of skills development interest collisions between young adults and parents or support staff who are most likely to offer the support that participants require. Whereas participants were more interested in developing skills for larger social participation, the majority of parents wanted them to develop skills on netiquette or independent living. These could create tensions and requires a more collaborative alignment of skills interests between young adults, peers and proxies. One strategy to navigating these conflicts would be to develop independent participation skills and confidence of participants. This way, participants could pursue individual skills interests outside of TechShops, and collaborate on shared interests within TechShops. Another strategy might be to involve parents in one or two TechShops where skills interests are discussed and negotiated, which may possibly see parents shift their perspective or language.
Applying Skills
Though participants were excited to role play some of the skills that they watched from videos, a more collaborative approach is required in supporting young adults to practice and apply the skills that they are learning to develop. For example, a young adult learning skills in cooking pasta could be assisted by a support staff or parent to practice skills from videos practically in the kitchen.
Developing Confidence
Collaboration and continuous support along with a more accessible social media UI design is essential in ensuring that young adults develop confidence towards independent leveraging of YouTube for skills learning.
Design Guidelines for Accessible YouTube
As part of supporting the collaboration-in-the-loop approach, there is a need for guidelines to support the design of a more accessible UI including voice search on YouTube. The need to adapt the design of existing systems to tailor them to the access abilities of people with ID is partially due to the lack of, or challenge in the implementation of the W3C accessibility guidelines for people with ID [21, 48] . For example, the Able social media App integrates a contextaware accessibility layer on existing social media platforms such as Facebook and WhatsApp, making them accessible to people with ID [53] . Others such as Endeavor Connect, an accessible interface was designed to support independent participation on Facebook by people with ID [17] .
Accessible Voice & Search Focused UI
For addressing distractions observed due to the graphical interface of YouTube, more search focused accessible UI Paper Session 3: Learning, Cognition, and Emotion ASSETS '19, October 28-30, 2019, Pittsburgh, PA, USA design would be required. Similarly, in addressing the voice searching challenges on YouTube, the design of a voice searching tool that gives the user the ability to manually end the recording of a query is required.
Sharing & Collaborative Features
As some of the participants were eager to show their videos to others, a sharing feature akin to the sharing button on Facebook could be designed to facilitate the sharing and collaboration between young adults, friends, families and support staff. Designing an accessible sharing feature could offer opportunities for collaborative learning and support between young adults, support staff, peers and families, strengthening the collaboration required in the collaborationin-the-loop approach. These accessible features can be integrated into an accessibility layer of YouTube similar to the implementation of the Able to Include Social Media App [53] .
Curating Visual Learning Content
An integral component of leveraging social media such as YouTube for the skills learning of young adults will depend on the availability of appropriate and accessible skills learning content. As observed in the workshops, young adults did not effectively engage with lecture-like YouTube videos, and the pace of some videos seemed too fast for participants to follow. Thus, the element of appropriate content that engages and suit participants' learning abilities is another key area that deserves keen attention and further research.
Sustaining Participation and Skills Learning
With a collaboration-in-the-loop approach as discussed above, young adults' participation in YouTube could be effectively extended to support both current interests and skills development. Indeed, collaboration within and outside of TechShops could be structured to provide opportunities for the realization of some of the social skills, such as developing empathy (which participants showed by trying to help each other doing the TechShops), that young adults desire to learn. With a sustained engagement over time, confidence and habits would be developed and entrenched for sustained skills learning participation.
LIMITATIONS & FUTURE WORKS
We note that the study was conducted in a developed country with an advanced economy that has a dedicated and functional health insurance scheme for people with disability. The insurance scheme has supported most persons with disability to access technology and seek support services. Lack of such support systems in a different context may paint a different picture with technology participation. Our sample size was not so large, and there may be a lot more people with ID who have no access to technology in general or use social media. Our next step is to co-design an accessible UI reflecting the design and usability issues the study identified. We will then use the accessible UI to support participants to develop netiquette and safety skills in online applications, especially on social media.
